Secretory protein biosynthesis in snail hemocytes: in vitro modulation by larval schistosome excretory-secretory products.
Circulating hemocytes of the snail, Biomphalaria glabrata, synthesize and secrete a variety of polypeptides when maintained in vitro in serum-free medium containing [35S] methionine. SDS-PAGE/fluorographic analysis of supernatants from resistant snail (10-R2-OK strain) hemocyte cultures revealed the presence of numerous labeled polypeptides ranging in Mr from 220 to 14 kDa. Most of these same proteins were also produced by hemocytes of a susceptible B. glabrata strain (M-line), but the overall rate of secretory protein synthesis was reduced from that of resistant snail cells. In addition, excretory-secretory (ES) products contained in supernatants from Schistosoma mansoni miracidial transformation and 1-day primary sporocyst cultures stimulated increases in the synthesis of various polypeptides. Particularly striking was a 3-fold increase in the synthesis of a 66-kDa secretory polypeptide by hemocytes of both snail strains, and a concomitant increase in M-line hemocytes and decrease in 10-R2-OK cells of a 63-kDa polypeptide. Overall, however, the level of ES product-induced secretory protein synthesis was greater in 10-R2-OK snail hemocytes than in those of the M-line strain. Exposure of a nonhemocytic B. glabrata cell line to parasite culture supernatants had no stimulatory/inhibitory effect on labeled protein ouput, suggesting that the observed hemocyte response may be snail cell-type specific. Finally, the larval ES components responsible for modulating hemocyte protein metabolism are mainly concentrated in a heat-stable fraction composed of molecules of greater than 30 kDa. However, the loss of the ability of heated parasite products to stimulate synthesis of certain hemocyte proteins and the presence of minor stimulating activity in a low molecular weight fraction (less than 10 kDa) implies the possible existence of multiple larval components affecting formation of specific hemocyte secretory polypeptides. It is concluded that snail hemocytes are capable of in vitro synthesis and secretion of a variety of methionine-containing polypeptides, and that ES products of early larval schistosomes can modulate (i.e., stimulate or inhibit) this metabolic process. A differential response of susceptible vs. resistant hemocytes to larval products suggests that the degree to which these cells can be metabolically activated may determine their cytotoxic effectiveness.